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DEVELOPMENT OF A
METHODOLOGICAL FRAMEWORK
FOR ASSESSING THE RESILIENCE
OF SOCIO-ECONOMIC SYSTEMS

IN THE CONTEXT OF SUSTAINABLE
DEVELOPMENT

The object of research is the methodological foundations for assessing the level of resilience of the socio-economic system in the context
of sustainable development management. The main problem focused on in the research is determining the economy’s ability to adapt
to external and internal shocks in order to minimise their impact and ensure sustainable development. The proposed macroeconomic
resilience index (MRI) is constructed using content analysis, systemic, index and quantitative approaches. The developed system for as-
sessing the macroeconomic resilience index covers 18 indicators, which are grouped into four dimensions of resilience: economic, environ-
mental, social and institutional. A sub-index is calculated for each dimension, which allows for a decomposition analysis of the adaptive
potential of each area of management. The proposed four-level scale for assessing the resilience of the socio-economic system allows for
a quantitative assessment of its state and the identification of vulnerable areas of management. The scale defines a specific state of the
system: critical vulnerability; fragile adaptability; moderate; adaptive, and systemic resilience. The use of the macroeconomic resilience
index (MRI) methodology allows assessing the ability of the socio-economic system to adapt, recover and maintain viability in crisis
conditions. Applying the proposed methodology to assess Ukraine’s case in the period 2019-2023, it was found that the socio-economic
system on the resilience scale ranges from a state of vulnerability MRI = 0.26 to adaptive resilience MRI = 0.68. It has been established
that the social and environmental spheres are critically vulnerable areas for the recovery of the socio-economic system. Meanwhile, the
economic and institutional spheres formed the foundation of the resilience of the Ukrainian macroeconomy. The proposed assessment
system provides a basis for developing practical recommendations for strengthening adaptive capacity and supporting the resilience and
sustainability of socio-economic systems.
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1. Introduction

Modern socio-economic systems operate in an environment with
a high level of uncertainty, which is caused by global crises, economic
recessions, pandemics, climate change and military conflicts. In such
conditions, resilience as the ability of systems to adapt, recover and
develop becomes a determining factor in their stability and competi-
tiveness. Research into the resilience of socio-economic systems helps to
identify mechanisms that allow society and the economy to recover fas-
ter from crises and minimize the negative consequences of exogenous
shocks and endogenous shocks. A deep analysis of this problem allows
to identify key factors of resilience, develop methods for assessing the
impact of these factors, which will help the socio-economic system
adapt to new conditions. This is especially relevant for countries facing
hybrid threats and serious socio-economic and geopolitical challenges.

Resilience is considered by the authors as an interdisciplinary
concept that encompasses not only natural but also socio-economic

systems. The ability to quickly and effectively restore previous or cer-
tain levels of productivity after unforeseen destructive events is known
as resilience [1].

Modern research in the field of determining the resilience of mi-
croeconomic systems identifies three key areas that develop relatively
independently of each other:

— effective use of the strengths of the company’s personnel [2];

— flexibility and adaptability of business models, in particular digi-

talization tools [3];

— creation of sustainable and resilient supply chains and logistics [4].

The study [5] analyzes the key factors influencing the development
of digital transformation in Ukraine. It is established that technologi-
cal and behavioral factors have a decisive impact, encouraging market
operators to actively adapt to changes in the external environment and
introduce innovations into their business models. In contrast, socio-
economic and institutional factors have a much smaller impact on in-
novation processes in the retail sector.
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The analysis of scientific discourse has led to the conclusion that
the resilience of a socio-economic system means its ability to absorb
shocks, adapt to changes and restore its functions after a period of in-
stability or crisis. A resilient system has the internal potential to recover
and develop further even after the impact of shocks or disasters.

At the national level, the creation of a favorable business environ-
ment is a key factor in strengthening macroeconomic resilience [6].
In particular, the development of entrepreneurship contributes to in-
creasing the ability of the economy to adapt and recover from external
shocks. Price regulation can both exacerbate crisis phenomena and
slow down the process of economic recovery.

Resilience is usually understood as the ability of a system to main-
tain stability and return to its original state after being disrupted by an
external shock. This term is mainly used to describe how an economy
responds and adapts to external factors [7]. In [8] it is argued that resil-
ience is largely about learning to change, not about changing. That is,
trying to protect a system by keeping it in a constant state reduces its
resilience. Sometimes a managed transformation of a system is neces-
sary so that it can continue to provide what is of fundamental value to
society.

In this context, resilience is seen as the ability of a system, society or
community facing risks to sustain, perceive and adapt to them, and to
recover from the consequences of risks in an effective and timely man-
ner, including by preserving and restoring its fundamental structures
and functions [9]. Thus, resilience is a useful concept that goes beyond
social and natural concepts and is increasingly used in economic poli-
cymaking.

According to [10], macroeconomics is constantly affected by socio-
economic shocks and the concept of resilience was developed to predict
these shocks, reduce losses and recover quickly. Therefore, research is
aimed at a quantitative approach to the analysis of macroeconomic
resilience to socio-economic shocks and suggests appropriate measures
to increase resilience.

In the current conditions of the VUCA world (volatility, uncer-
tainty, complexity and ambiguity), the concept of resilience has become
an integral part of research at all levels of socio-economic systems,
including regional and global economies [11]. In addition, resilience
has a significant impact on the formation of political decisions, in par-
ticular in the context of new imperatives for economic recovery after
the impact of global or regional challenges and threats.

In many cases, the resilience of a socio-economic system to crises
and its ability to recover depends on a number of endogenous fac-
tors. Such factors include: the flexibility of markets, the effectiveness of
government, the expectations of consumers and investors, the level of
diversification of production and financial reserves. The presence of a
positive impact of these factors explains why some economic systems
demonstrate rapid recovery even after serious shocks, such as financial
crises, pandemics or geopolitical conflicts.

An important aspect of resilience research is its measurement. The
authors of [12] conducted an analysis of 27 empirical studies on the
validation of resilience indicators. The study showed that the choice of
indicators for measuring resilience should meet the criteria of objectiv-
ity and repeatability for different local and contextual conditions.

For example, the eight-dimensional resilience index developed
by [13] accurately determines the resilience and vulnerability of coun-
tries around the world. All versions of this indicator lead to similar
conclusions. Countries with rich natural resources will be more resil-
ient to the threat of a crisis. Conversely, apparently successful countries,
which advanced economic development (high GDP per capita), allows
them to import natural resources from foreign countries will be more
vulnerable in the long term.

In [14], a holistic index of countries’ resilience to global pandemics
(Holistic Resilience Index, HRI) was developed. This index is a com-
prehensive indicator that combines 11 different indicators grouped into

5 main categories. The author assessed the resilience of countries to
pandemics using two approaches: expected resilience at a certain point
in time and the dynamics of changes over time. The index takes into
account only changes in indicators, and not their absolute values (i. e.,
how a country improves or loses its resilience). This approach allows
for the analysis of both the current state of preparedness and trends in
changes in the long term.

The factual assessment proposed by [15] is based on changes in the
main indicators: in the economy, this is the dynamics of production, in
the ecology, the level of environmental pollution, in the social sphere,
the spread of poverty. Forecast assessments based on the same indica-
tors are implemented through a multi-scenario approach, which allows
for the development of preventive measures.

Another important aspect is monitoring changes in resilience,
which allows for the assessment of both progress and regression in the
resilience of a system [16]. This requires having baseline data on the
state of the system before or after the impact of a shock, as well as defin-
ing a reference point against which changes will be measured.

Assessing resilience according to the approach [17] takes into ac-
count such aspects of the phenomenon as economic independence,
education and skills, financial resilience, governance, productive capac-
ity, and social progress and cohesion.

Although the evolutionary approach to resilience is valuable, it is
usually difficult to measure [18]. For this, methods based on equilibrium
are used, including estimating the time needed to recover and the abi-
lity to avoid losses after a shock. At the same time, it can be argued that
this approach is a more accurate indicator of economic efficiency than
traditional indicators, for example, economic growth, since it reflects
the ability of the economic system to maintain resilience in the long
term, which is a key criterion for its success.

Various approaches and methods of strengthening resilience at the
macroeconomic level are associated with achieving appropriate results
through stimulating innovative processes, mechanisms and cycles, as
well as by increasing the efficiency of the education system, in particu-
lar vocational and technical [19].

In [20], it was investigated how a change in the elasticity of substitu-
tion between value added and intermediate factors of production affects
total economic output and, accordingly, fluctuations in business cycles.
It was established that if enterprises can more flexibly substitute factors
of production, the economy becomes less vulnerable to local shocks.
On the contrary, if substitution is complicated, the consequences of
individual crises can have a stronger impact on the entire macroeco-
nomic output, increasing the amplitude of business cycles. In [21], it is
concluded that businesses with well-coordinated work processes are
more productive. However, such business units are more vulnerable to
unexpected staff turnover, which forces them to develop special strate-
gies to minimize risks. In addition, coordinated companies suffer more
from global economic shocks.

Thus, modern research on the resilience of socio-economic systems
is focused on developing methodological approaches to its assessment,
analyzing theoretical aspects and identifying factors that contribute to
increasing the ability of systems to resist and adapt to external shocks.

Along with this, some issues remain insufficiently addressed in
the modern scientific literature. First, there is a lack of comprehensive
methodological approaches that can be applied to assess the resilience
of socio-economic systems, especially in economies experiencing pro-
longed crises. Secondly, existing research focuses mainly on individual
recovery indicators, while systemic vulnerabilities and adaptive capaci-
ties of socio-economic systems in the context of achieving the Sustain-
able Development Goals are not given enough attention. Thirdly, there
are few works that would conduct empirical studies of the proposed
methodologies for measuring resilience in the context of socio-eco-
nomic systems of countries facing simultaneous geopolitical, economic,
environmental and social shocks, such as, for example, Ukraine.
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The object of research is the methodological foundations for assess-
ing the level of resilience of the socio-economic system in the context
of sustainable development management.

The aim of the research is to theoretically substantiate and develop a
methodological approach to assessing the resilience of socio-economic
systems at the macroeconomic level.

To achieve the set aim, it is necessary to solve the following objectives:

— develop a resilience scale to assess the level of vulnerability of the

socio-economic system;

—apply the proposed methodology to assess the macroeconomic re-

silience of Ukraine and identify vulnerable areas of its measurement;

— identify priority areas for strengthening resilience within the

framework of a sustainable development strategy.

2. Materials and Methods

Assessment of the resilience of socio-economic systems and its
components is a key stage in determining priorities to ensure the pres-
ervation of the development potential of this system. Macroeconomic
resilience is considered by the authors of the article as the ability of a
socio-economic system to be viable, adapt to shocks, support sustain-
able development and ensure effective recovery after crises on the prin-
ciples of sustainable development. This requires a new scientific and
methodological approach, which includes successive stages: selection
of appropriate indicators, collection of necessary data and application
of methods for calculating indicators and generalizing indicators. For
this purpose, the research design is built using the following methods:
content analysis, system approach, multifactor analysis, expert assess-
ments, min-max normalization for data standardization, index and
graphical methods.

Content analysis was used during desk research of open sources
to generate reliable statistical data. The methodology for assessing
macroeconomic resilience was based on a systematic analysis of key
dimensions, covering economic, environmental, social and institutional
aspects. The key problem under study is to determine the ability of the
socio-economic system to adapt to external and internal shocks, to
minimize their impact and ensure sustainable development. Accord-
ingly, each dimension assesses resilience from a certain perspective.

The selection of indicators was carried out by analyzing interna-
tional indices, macroeconomic factors and expert assessments. The se-
lection of indicators was carried out on the basis of expert assessments
according to the following criteria: representativeness, accessibility of
open statistical data. The expert survey was conducted using the Delphi
method. The group was formed of 15 experts, which included scien-
tists in the field of economics and management with at least 10 years
of professional experience and experience in analytical and project
activities. Experts were asked in an anonymous survey to select from
20 proposed, the most significant indicators that determine the stability
of the socio-economic system and to determine the importance of each
component of the resilience dimension (economic, environmental,
social and institutional). With a high degree of consistency of opinions
(Kendall concordance coefficient 0.83), 18 indicators were selected
across four dimensions.

Economic resilience reflects the level of resilience of macroeco-
nomic development after the impact of shocks and crises. The main
indicators selected to assess economic resilience at the macroeconomic
level: X; — GDP per capita (USD per capita, in basic 2019 prices);
X, — annual economic growth indices (index); X3 — index of economic
freedom (index); X, — level of external debt (%); X5 — level of investment
in fixed capital (%).

Ecological resilience assesses the ability of a socio-economic system
to maintain a balanced use of natural resources and ensure sustaina-
bility with minimal negative impact on the environment. The authors
proposed the following main indicators for assessment: X¢ — level of

greenhouse gas emissions per capita (coeflicients); X; — share of renew-
able energy in total energy consumption (%); Xg — degradation of land
resources (%); Xy — share of the population with access to drinking
water (%); Xy — ecological footprint per capita (global hectares (gha)
per capita).

Social resilience characterizes the ability of society to maintain its
potential for functioning and recovery despite the risks of social tension.
The following indicators were used to assess it: X;; — unemployment
rate (%); X;» — demographic situation (demographic burden index);
Xj3 — availability of social protection (social security index); X4 — level
of income inequality (Gini coefficient, %).

Institutional resilience is considered by the authors as the ability
of state institutions to ensure manageability, transparency and predict-
ability of the institutional environment, which is a component of the
resilience of the socio-economic system. In this context, the following
assessment indicators are used: X5 — quality of public administration
(government efficiency index); Xjs — independence of the judiciary
(rule of law index); Xj7 - political stability (political stability index);
Xy — perception of corruption (corruption perception index).

Since each dimension of macroeconomic resilience is assessed on
the basis of the corresponding indicators (X;-Xjg), this allows to ob-
tain specific sections that provide an idea of the components of the
system under study. For each dimension, a partial indicator is calcu-
lated — a sub-index that aggregates the indicators that form it.

To calculate the partial indicators of the assessment system and the
integral indicator of macroeconomic resilience, an index method was
used. As a result, four sub-indices were identified: Economic Resilience
Index (EcRI), Environmental Resilience Index (EnRI), Social Resilience
Index (SRI) and Institutional Resilience Index (IRI).

At the next stage, each indicator (X;-X;s) included in the sub-indices
is normalized. For this, the min-max normalization formula was used

X/ =X
X] — 1 min ) 1
= (1)

max min

where X/ — the actual value of the j-th indicator in the i-th resilience cri-
terion, revealing one of the aspects: economic, environmental, social or
institutional; X, and X, - respectively, the minimum and maximum
value of the j-th indicator in the data set.

As is known, min-max normalization allows to bring indicators of
different scales and units of measurement to a single form on a scale
from 0 to 1. It allows to compare different indicators with each other,
analyze and process data for further research purposes.

The calculation of the resilience sub-indices of the socio-economic
system (KGRI) was carried out on the basis of the average values of the
normalized indicators according to the formula

> X
2j
where K;RI — sub-indices that assess the resilience of the socio-econom-
ic system corresponding to the i-th criterion (K| — economic, K; - envi-
ronmental, K3 - social or Ky — institutional aspect); j — the correspon-

ding indicator that forms the i-th resilience criterion.

At the last stage, the integral Macroeconomic Resilience Index (MRI)
is calculated as the weighted average value of all four sub-indices. For
this, weighting coefficients are used that determine the relative im-
portance of each component of the resilience dimension (economic,
environmental, social and institutional). They are established based on
the results of expert assessments, the actual value is:

— economic resilience wy = 0.3;

— environmental resilience w, = 0.2;

— social resilience w3 = 0.2;

— institutional resilience wy = 0.3.

K.RI= , )
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To calculate the final integral index, the formula is used

MRI

_ EcRI-w, +EnRI-w,+SRI-w,+IRI-w,

wotw, +w, +w,

©)

where wy, wy, w3, wy — weighting factors that determine the relative
importance of each resilience component; EcRI - Economic Resilience
Index; EnRI — Environmental Resilience Index; SRI — Social Resilience
Index; IRI - Institutional Resilience Index.

The calculated final index, represented by formula (3), allows to
obtain an overall assessment of the country’s macroeconomic resi-
lience, taking into account the identified aspects of economic, environ-
mental, social and institutional resilience.

For further evaluation of the research results, a five-step scale using
the equidistant step method is proposed, which allows to determine
the levels of macroeconomic resilience and provide an interpretation
for each of them. Table 1 shows the criterion values of the MRI integral
index according to the proposed scale.

The constructed measurement scale in Table 1 allows to objectively
assess the level of macroeconomic resilience of the country according to
the proposed criteria and determine the ability of the socio-economic

system to counteract challenges and crises. The proposed five-step scale
allows to classify socio-economic systems according to their level of re-
silience, which subsequently creates a methodological basis for further
development of strategies to increase resilience.

3. Results and Discussion

The post-war recovery of Ukraine and ensuring sustainable socio-
economic development directly depend on the level of macroeconomic
resilience as the ability of the national economy to adapt to crisis phe-
nomena, maintain stability and quickly recover after shocks.

The proposed methodological approach to assessing the resilience
of the socio-economic system was tested using macroeconomic data of
Ukraine for the period 2019-2023. To determine the level of macroeco-
nomic resilience of Ukraine, the data were systematized and grouped,
which are presented in Table 2 [22-37].

The data in Table 2 were used as the primary basis for calculat-
ing the normalized values for all indicators (X;-Xjs) included in the
macroeconomic resilience assessment system. The calculated values of
the normalized values of the indicators according to formula (1) were
aggregated into sub-indices (2) the results are shown in Fig. 1.

Table 1
Scale for interpreting the results of the Macroeconomic Resilience Index measurement
MRI Level Interpretation
0-0.2 Critical vulnerability | Characterizes high vulnerability to crises and critically low system adaptability and its ability to recover
0.21-0.4 | Unstable adaptability | Demonstrates low system resilience to crises. Indicates slow adaptation rates with high cost and long recovery time
041206 | Moderate resilience Charact-erizes moderate stabilization of the socio-economic system, when existing compensation and adaptation
mechanisms have a short-term effect
0.61-0.8 Adaptive resilience Defnor?strates Fhe system's abl.hty' to recover quickly. Indicates a relatively stable ability to adapt to crisis situations and
maintain sustainable economic viability
0.81-1.0 Systemic resilience Dcmonstratc:s high system ad;hlptability and its ability to minimize the consequences of the crisis, recover quickly, and
ensure sufficient rates of sustainable development
Table 2
Calculated data for the index assessment of macroeconomic resilience, 2019-2023
Criterion Indicators 2019 2020 2021 2022 2023
Xi: GDP per capita (in base 2019 prices calculated using [29, 31]) | 3661.5 3573.1 4327.9 3285.9 3894.1
E . X>: Annual economic growth indices [30] 103.2 96.2 103.4 71.2 105.3
conomic
resilience X;: Index of economic freedom [26] 6.24 6.16 6.17 6.06 6.17
(EeRI) Xj: Level of external debt [29] 79.2 80.8 64.9 81.5 90.4
Xs: Level of investment in fixed assets [28] 3.81 -0.56 3.35 0.71 2.38
Xe: Level of greenhouse gas emissions (calculated using [22, 23]) 0.059 0.054 0.055 0.029 0.032
Environmen- X7: Share of renewable energy in total energy consumption [24] 8.0 11.0 13.0 10.0 10.0
tal resilience Xg: Degradation of land resources [25, 37%] 20.0 21.8 22.4 25.0 33.0*
(EnRI) Xo: Share of population with access to drinking water [32] 88.0 88.0 88.0 88.0 88.0
Xio: Ecological footprint per capita [25] 2.80 2.06 2.21 2.01 2.01
Xi1: Unemployment rate [33] 8.2 9.5 9.8 21.1 18.2
Social Xi2: Demographic situation [31] 48.4 49.1 54.1 49.0 54.3
‘CE‘SI;?)“ X,3: Availability of social protection [32] 66.86 71.21 71.56 71.51 70.47
Xi4: Level of inequality revenues [35] 26.6 25.6 26.0 25.0 25.0
Xis: Quality of public administration [27] 29.6 379 379 33.8 32.0
Institutional Xig: Judicial independence [36] 315 422 41.1 314 31.0
resilience
(IRI) Xj7: Political stability [36] 8.96 12.26 12.74 6.13 10.9
Xig: Perception of corruption [34] 30.0 33.0 32.0 33.0 36.0

Note: generalized by the authors based on data from [22-37]
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Fig. 1. Sub-indices of macroeconomic resilience of Ukraine (cocfficients)

The calculated values of the sub-indices shown in Fig. 1 were
formed under the influence of the dynamics of the indicators defined
in Table 2. Thus, the economic resilience of Ukraine in 2019-2023
underwent significant fluctuations associated with both internal fac-
tors and the impact of external crisis phenomena. During the period
under study, there was uneven national production, as evidenced by
fluctuations in GDP per capita (X)), calculated in basic prices of 2019.
Fluctuations in economic growth rates (X;) demonstrated a significant
impact on the economy of both external and internal factors. The in-
dicator of the level of external debt (X;) increased during the analyzed
period, which indicates an increase in the country’s debt obligations.
The level of investment in fixed assets (X5) was sensitive to economic
uncertainty and crises in 2020 and 2022 and some resilience and revival
of economic activity in 2021 and 2023. In general, Ukraine’s economic
resilience showed peak lows in 2020 and 2022, which corresponded to
shocks associated with the COVID-19 pandemic and the war.

According to the analysis, Ukraine’s envi-

ronmental resilience challenges have, accord- 0.70
ing to the proposed scale, the greatest vulner- E 0.60
ability. Thus, the reduction of greenhouse &
.. . ~ 0.50
gas emissions (Xs) and the ecological foot- g
print (X)) is a positive aspect, but it mainly 7 0.40
indicates a decline in the level of production, % 0.30 0.05
. ) = .3
rather than progress in the environmental &
aspect. The growth in the share of renew- & 0.20
able energy (X7) is evidence of a decrease in E 0.10
dependence on traditional energy sources,
but this share remains low compared to other i —

countries, which indicates the need for chang-
es in the energy sector. The problem of land
degradation (Xs), which increased quantita-
tively from 20% to 33% during the analyzed
period, significantly affects the entire food
chain of the country and remains an unre-
solved challenge for sustainable development.
The researchers found that Ukraine’s social resilience in 2019-2023 had
paradoxes that did not coincide with the dynamics of economic and en-
vironmental sustainability. Along with this, the negative impact of both
the pandemic and the war is clearly visible on the SRI curve shown in
Fig. 1. The unemployment rate (X;) is growing rapidly in 2022, reaching
21.1%, compared to 8.2% in 2019, which is a consequence not only of the
economic crisis, but also of the destruction associated with the war. In
2023, every sixth Ukrainian from the group of the active population was
unemployed, which had a significant negative impact on the resilience
of the socio-economic system. However, the main problem of Ukraine
during the war and will be after its end is the demographic crisis. The
demographic situation is deteriorating, the level of burden on the eco-
nomically active population from persons in need of social support (X;,)

e Environmental resilience index (EnRI)

[ stitutional resilience index (IRI)

B Economic resilience index (EcRI)

Social resilience index (SRI)

of social protection (X;3) during the analyzed
period had a tendency to increase. An increase
in the social security index indicates the ef-
fectiveness of the states social guarantees. The
level of income inequality (Xy4), according to
data from official sources, did not undergo
significant changes, the Gini coeflicient re-
mained at 25-26% in the analyzed period.
When assessing the institutional re-
silience of Ukraine, it was found that in
2019-2023, political and legal challenges
were the most influential. The quality of
public administration (Xs) decreased from
37.9 in 2020-2021 to 32.0 points in 2023. The rule of law index (Xj¢),
starting from 2020, has been systematically decreasing. This indicates
a loss of judicial independence, which negatively affects the level of
trust in formal institutions. The value of the political stability indicator
(Xi7) in the analyzed ranged from the lowest 6.13 in 2022 to the high-
est, 12.74 in 2021. This indicates a significant impact of the war and
the internal political situation in the country on increasing the risks
of external and internal political conflicts. The Corruption Percep-
tion Index (X;5) shows a high but stable value of 30-33 points during
2019-2022. However, in 2023, its increase to 36 points is observed,
which indicates a decrease in the effectiveness of anti-corruption mea-
sures in Ukraine. In further analysis, to obtain the integral Macroeco-
nomic Resilience Index (MRI), the sub-indices were weighted by the
values of the corresponding coefficients according to formula (3). The
structure of the contribution of each sub-index to the formation of the
integral indicator of macroeconomic resilience is shown in Fig. 2.

2023 years

I 0_ 14 0. 13

0.08

. ¥

2020 2021 2022 2023 Yyears

B Environmental resilience index (EnRI)

M Institutional resilience index (IRI)

Fig. 2. Structure of the formation of the macroeconomic resilience index (MRI) of Ukraine for the period

2019-2023 by weighted sub-indices

The data in Fig. 2 clearly demonstrate the contribution of sub-indices
to the formation of the macroeconomic resilience of Ukraine in the pe-
riod under study. According to the results of our research, it is possible to
determine the contribution of individual dimensions of resilience to the
formation of the resilience index of the socio-economic system. In 2019,
economic resilience (EcRI) had the greatest impact, in 2020 — institutional
resilience (IRI). In 2021, the viability of the macroeconomic system was
ensured, first of all, by institutional (IRI), and then by economic resilience
(EcRI). In 2023 - on the contrary, the primacy was given to economic
(EcRI), then institutional (IRI), social (SRI) and the least impact was envi-
ronmental (EnRI). In 2022, the viability of the macroeconomics was based
on social (SRI), institutional resilience (IRI), and only then on the equal
influence of economic (EcRI) and environmental sustainability (EnRI).

o
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In addition to the contribution of each sub-index to the forma-
tion of the integral indicator of the resilience of the socio-economic
system, Fig. 2 clearly demonstrates the uneven development of the
socio-economic system of Ukraine in the four areas highlighted by
the authors.

The obtained values of the macroeconomic resilience index (MRI)
during the analyzed period are presented in Fig. 3.

MRI 2019 =0.38 MRI 2020 =0.53

ness of social policies in stressful conditions [42]. Also, special atten-
tion is required in the areas of regulation of the demographic situation
and the state of the labor market.

Summarizing the analysis, it can be stated that increasing the coun-
try’s macroeconomic resilience is possible if the existing scientific tools
are implemented in management practice. Today, the key problems
remain structural imbalances between the spheres of economic sustain-
ability, the country’s high debt
dependence, as well as the
growth of environmental and

MRI 2022 =0.26 MRI 2023 =0.58 MRI 2021 =0.68 social risks. At the same time,

( I Y A ; - \ the research results indicate

0.2 Unstable 0.4 Wit 0.6 Jy — 0.8 that Fhe usle'ofthe Macroeco-
Critical adaptability resilience i System nomic stclll.le.nce 1Index (MRI)
vulnerability resilience creates additional opportuni-

Fig. 3. Macroeconomic Resilience Index (MRI) of Ukraine, 2019-2023

Analysis of the Macroeconomic Resilience Index (MRI) values
obtained during the research indicates fluctuations in the level of
macroeconomic resilience in the years under study. As can be seen
from Fig. 3, the MRI value varies in the range of 0.26-0.68. This
means that throughout the entire analyzed period, the Ukrainian
economy remains vulnerable to shocks. According to the resilience
scale proposed by the authors (Table 1), the macroeconomic system
of Ukraine in the period 2019-2023 was in a zone far from systemic
resilience.

The analysis of the Macroeconomic Resilience Index values
obtained by the researchers in 2019 and 2022 shows that the socio-
economic system of Ukraine had the lowest indicators for the studied
period, 0.38 and 0.26, respectively, which is characterized as a state of
vulnerable resilience. This is due to significant economic shocks, in
particular the lockdown and the impact of military aggression, which
were reflected in the decline of all components of the resilience of the
socio-economic system. In 2020 and 2023, the calculated MRI was 0.53
and 0.58 points, respectively, which characterizes the state of moderate
resilience of the system, its average vulnerability to shocks. In 2021,
the MRI reached the highest value for Ukraine (0.68), which is on the
resilience scale at the initial level of adaptive resilience. This indicates
a relative improvement in the state of the macroeconomic system, in
particular due to the positive dynamics of economic growth and im-
proved institutional indicators. However, this level is insufficient for a
long-term effect.

The results of the approbation indicate that macroeconomic re-
silience and its components in all dimensions: economic, social, en-
vironmental and institutional, should be a constant focus of manage-
ment. These conclusions are consistent with scientific research [38],
which emphasizes the importance of effective state institutions for
laying the foundation for institutional stability and long-term eco-
nomic growth. As well as the results of [39], where the authors see the
vulnerability of the socio-economic system in insufficient diversifi-
cation of production, weak institutions and significant dependence
on imported energy resources, and fluctuations in investment acti-
vity [40]. Special emphasis is placed in [40] on supporting small and
medium-sized enterprises, as well as a network of industrial parks
with favorable conditions and special tax incentives to increase the
economic stability of the macroeconomics. To improve the environ-
mental component of macroeconomic resilience [41], the introduc-
tion of sustainable technologies for the renewal of transport, logistics
and energy infrastructure is proposed, which will ensure a reduction
in transportation costs and improved storage conditions for products.
State support for the most vulnerable groups of the population under
martial law in Ukraine is confirmed by assessments of the effective-

ties for assessing the current
state of the socio-economic
system and forming flexible
solutions, focusing policies on
a specific dimension of resilience, which will contribute to the rapid
restoration of the system.

In general, the proposed methodological basis for assessing the
resilience of the socio-economic system also has practical significance.
The conclusions obtained can be used by state authorities, regional ad-
ministrations and international institutions to develop macroeconomic
resilience policies. The proposed approach allows to track changes in
indicators and integral indicators, identify the most vulnerable aspects
of the socio-economic system and form priorities for further actions.
The developed scientific and methodological approach can be used in
further research for scenario planning, development of adaptive mac-
roeconomic strategies, regional development programs.

Despite the complexity of the approach, the research has certain
limitations. The determined weights of sub-indexes for assessing the
integral index are adapted taking into account the current Ukrainian
realities; therefore their application in other countries may require
additional correction and mandatory collection of primary data for
assessment. To overcome these limitations in subsequent studies, it
is necessary to conduct expert assessments of the importance of each
component of the resilience dimension (economic, environmental,
social and institutional) in the local context according to the standard
procedure.

4. Conclusions

1. The proposed resilience scale, constructed using the equidis-
tant step method, establishes the vulnerability limits of the socio-eco-
nomic system in the range from 0 to 1 with a step of 0.2. The resulting
five-step scale allows to identify the following variants of the system
state: critical vulnerability (0-0.2); fragile adaptability (0.21-0.4);
moderate vulnerability (0.41-0.6); adaptive resilience (0.61-0.8) and
systemic resilience (0.81-1.0). The application of this methodologi-
cal approach to assessing the socio-economic system of Ukraine al-
lows to quantitatively assess its state and identify vulnerable areas
of management.

2. An empirical assessment of Ukraine’s macroeconomic re-
silience in 2019-2023 revealed fluctuations in MRI values in the
range from 0.26 to 0.68. The highest level of resilience was recorded
in 2021 (MRI = 0.68), mainly due to the positive dynamics of factors
in the economic and institutional sectors. The lowest values were ob-
served in 2019 (MRI = 0.38) and 2022 (MRI = 0.26), indicating the
vulnerable state of the macroeconomic system, caused by quarantine
restrictions and large-scale military aggression, respectively, which
negatively affected all structural components of the resilience of the
socio-economic system.
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3. Component analysis of MRI demonstrated the structure of resil-
ience formation during the analyzed period. Economic resilience had a
decisive influence in shaping the positive dynamics of the MRI integral
index in 2019 and 2023. Institutional resilience prevailed in 2020-2021,
while social factors of the systems resilience turned out to be the most
significant in 2022. Environmental resilience remained the least influ-
ential dimension during the studied period. The analysis conducted
allowed to determine that the most vulnerable areas for the livelihoods
and sustainable development of the socio-economic system of Ukraine
are the social and environmental spheres. These results emphasize the
need to strengthen management actions in these areas of resilience.
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